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Abstract of JP2002329780 
PROBLEM TO BE SOLVED: To improve 
insulation break down resistance between 
wirings having copper as the main conductive 
layer. 

SOLUTION: A buried wiring structure when the 
electric field concentrates in the upper portion 
has the main component of copper separated 
from the polished face of the insulation film of 
the circumference when the electric field 
concentrates in the upper portion. 
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llX&n 13 «Ti>I»IWfet.«9tkT*f 

«; c b) wiss 1 o>MKi:xttn*«*iira2 
l=M'UTJtt^U%J:d!ttJilBa^d : W« A . ffl« 

jttS'k ur^cioii^jRfir^ifiv id) tries 1 <» 
**♦ 

*E(o) IflBL 

Jd ffl <D5S 1 0) ft '«* 2/ SB £ k jr *fi£ ttJ^rf « 

<dss 2 o$#jr ^jeir Jt«r fcxii* 

^IEiEWl^jdiffia)55 1 , £ 2 0)£*K%WJBt*C klz 

tt*<fcdlZ, TtiIEfiej&<D±^Stt^lZXy*:^flfc«: 
T *X*I 5*3 r * C k 8t k r *M>IE <J)iS5S* 

*he (c) xifitt. 

0)*20)»ft«^Jfi|i*t« : r-2)XfS, 
MIEK«l^J5fifflfl)SSi, 5T2(D£ttK£Wj8?*CklZ 

<*V- ^sEKurpan^rt!iBEU^iair-5>xii r 

WIS Co) i XIItt v 

ii iei£ Gunam a «te sb i tors© r± i z, m 
tt fc r $BSta -Mm*Mim& mm* % z 

k IIJ: y ; iEfiEttfflDSPl*) iZfiettfcJBjiitr *X*I* 

MiEBe»o±s^ *jiessi ori»Ko)±® < ty.fct5< 
a* 

TtfgE Cc) Xfltt; 

WiEKfciaaS&rt^fcWieSSl cotg»IR±!=, 



-wiEssi t r .^Bett^ffl^^R^ war ^ c 
kjzjt.y, ttectiinD^frsi&wjttruia^ 

t*sEKtt<D±ffitf* tWiE5B io)«eK<piffiJ:yfciS;< 

ttictsjz; wiessi o>«i»<d±*£BJM*izx* 

tjB.Ce), XiiflL WIS ( d ) XfKDttlZ, 
T77^VtoJl4ffiTXII^^ek^»i:r«¥ 
tifc£JB7 3 1 ieS£0)¥^K©(D$aSS*i£lZ 

ffilE (c) XflflL ttf£ CdXX*ifl>ttlZ, 

rxfi£*ir*c t.$wft 

S <DilUiS*>3u 

£1**16.83 IJsftJB 1 1ESO)¥l«*»SO)5l!iS^2£l= 
tfSE Cc) XlSffc WSE Cd) X*S<D*MZ, 

^yfeii^rx^ 

r y. ? z T«a n £ a? rx m z. t k r 

5S*ajZ fct> WIE^K^tf <t£/ 7V ^EX 

iE5Si <0«eR^^WSEfiEttJ:lz^ ttS5S.2 0>I6»W. 

k^» kr^¥iS^^«l9l»^iSCDSJ2 

[s**xBi o3 l$*xBi i5«o)¥iS^3KS0)$£2*Sfe - 

« ^ c k s*H» k r ^>¥« ^^is <j>isa>s:fc2u . 

JB. 1 1 3 gjlsjiiB. 1 1StJi<J)¥^«S 0*GS*%. 

j6»K±iz^^ A7Jfloww-«i.*sar99e k^s 

Cii*« 1 2 3 mil-i i i£«l flO¥«*K(So«jg* 
*'JtfcttB&itr^H^r?>Ck$^k1-^¥SI^ 
Csl5jtifi 1 3 3 1 2gEtJ( 0)¥^«S(DSSiS* 

«iBfl)5s>g*av 
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itr* w r * c k £H*ia k * * kb 

fclifclvTV tflE$S2(org*SBIfck Bft^USVKi & 

CliStfip. 1.6] JUT-<D«Jrt€#r*£.k*W«'k r* 
(a) »lfe»«RjzJKrfd^fcSe»raD* Cb) it 

ennn'Mizk-i»k > -*i^J:.d.i=R^6tu fiiEss 
££*!*5, SB«fejdi»-t.urdGiett; c©> i&iessi 

OJg»K fc:<l:y«5EKttJt j=Kl^ £ *ifc$S 2 a>$g«K t 

y fctiwwiwx wiseettPjan a tvfcai £ 

j6»'a'i:ir**iai^KS» 

r; tiQEi»& sa^^j5fi«i:r^ie«i^^m.flf)!S^K 

d>6tt*Ct*»»fcT*^*KB4 
CUIsjfexB 2 i 3 SftftxR 1 6§Ei$d)¥£tt3SSl::a5U 

± l=* f v 7 JfKDJglSIK £B*M ftT * C k %«SB k 
ClSsftje. 2 33 s*3fc*R2 2iE«Ea^$*Kfil=£li 

tli3^Jfi2 43 3gE»<D¥».*KBizfeL^ 
ft f U 3 fcli HJ .X h * V Z*mi*tz& 

U VK^ 6 « * e k k 



«. MEKiNBbaril=&J>i2i d iqai?6 tifc 
Sl^ri^k LTdCGttv l&SES'l 'a>«».kilSJ:^tt 
EM±«lfe>lfctt 2<J>jfcSIB£*3 U ttiEBEttiz 

«RcD±ffijEi^ ma * -t2fe ^ k k r ^>¥«^k 
cis*jp2 83 s& 1 9ri»KizjKjcs *hfciettian 

SH^tlSk tT^GIEtt, t*IE» i o)rg»K*5<i;.^W 

iEiett±iriaj?e > tvfc^2<Dtg»K^©u i?ssb 1 <d 
iiT fc* c k k r $¥b*kr 

fts^u a fcsw.ktr «Wi«iB; 

[15*153 1 3 g|3ftJB2 9lEiilC)¥>$^Slz*>lv 

^ttH=£#r * C k =£ma k T **S5*KS* 

CIS3ftJS3 23 iir*js.3 ilE«lo)¥^5ISir*5Lv 

ffl^^^k LTSfcKttL MIS 351 (J)JfteKfcJ:^lt 
lEi2^±l=aai?^tl7rJS2<D$6«jK«U ttl^S 1 <D 

C»*xfi3 43 lS*x^3 3lEiS<D¥iS»KSlZfcL^ 

1HSES5.1 0>$&8fBI*, JESfbVJJaVK. KtfcftU 
u a fctt > U ^ 7 V ft"^^^L^fc»?b *>u 

too o 1 3 

*'iasj:t»«*Kfit*fei=fli:u -mm^mtM: 

[00 02] 

C?^*0)fr*3 ^tt. Willi? 7 W (Damasoene) 
Vlfettv VV^Jb^V^V (Single-Damascene) 3*k5= 
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^Ifc^^WJSS: (CMP ; Chemical Mechanical Pollshin 

e) |Zct^Tfie»;»rtc)*izs^ti^<i:djzffj6T*^ 
SB »R± , . IE 031 Jt V ?Lrt ! z BE& fcrf ffl <B£ »«J9 =£ 

*t«u *6fc-*o)i»*e*cM^ifi=i:-DrBeiii 
*asJ:tf?Lrtfl)*l=»*ti*idi=wiBr*ckl=J: 
y. timnnj:vi\j^\z^Mm^M^t^mv^ 

, j: 5 timsfii m *.*> sittr jus - 

$ y fcKIStjtT-ftWttjrasiJ^iWMtf 2ISJUJ: 
C J: tfT »*«>?.- KJgr^Klftra^SSfclg 

\z&itv u =» * £*n «r * z t 

$6 fs&4> i zsig* r * to £fc it r %\m fc 

COO 03] 

C00 04] T#*>*5* BKBIttBlzJIlltfctM, t 

D D B (T i me Dependence on D ie lectr i c Breakdown) 

topo.53 *^qflcp@6tjtt. Sfe£l3M*Sfc3"*iEtti 

Ei orgs racism £fei± <* c tor- s*«i&$i&fl! 



CO 00 7] 

c§isi£iBfcr*fc^ 

«s)§b) • . oomm sab* iz^^r* i*> 

&<Dfcfcy.rfc*. 

COOOS3 TtffctK SO£±>£WRfc UT 

^.CiStftlZ^u^T^W^m^r^ftF^^ f-(DSSlo>$g 

Cooo.93 0)£±$^fcLT£G 

fc • . iMB*3M d ^ 5 iz Jg«K±lzSI?fe n/srfti! 0)18 

&k t <d#ab * izw ux±a tzttT^ iz r e> r 

[ O 0 10] 2 fc. SH^^K fc t.T*pi 

iz, mcm&ttmiz tz&tiitt im. 

CO 011 3 tfc, *^tt. SB^±»5*Ki:LT^t> 

aii*fiE«toJ6«Kizfcisr. dn&t tssawEttfl) 

±Elz««?^^$g«^liaalzsr^ai^|z > 0KJ)ICgk 
*>W4*fctt»ikr ^ttH ^ T^«K65iES* ti* 

CO 0:1 ^3 

3tcg§iz fei^^iio) t^^^r ^ fcfc ©si y =. 

C OO 133 1. T D D B (Time Dependence on Diele 
ctr ic Breakdovyn) rg««*0)^f B l^??tt 

o opKiM>y79fiflfl| iztk^fitjS l«iJE x r 

^^SSJS (WittfO. 2MV/cm) IZ^« LT3ft«t)fc 

COO 143 Sltt, *BgO)TDDB#^;|J3:|ZflEfflL 
fclS»4€^V* H-1 (a) li-spffiH, 11 (b? 
g|1 (o) Uti1 (a) |Zfci^^B--B' »WaDfc*tCF 

(DTEG (Test Equipment Group) 
gl^r^<tdlZ-W<r;ISJBBett L^5S 2BS$AJiM2 |ZJ^ 

jsfiU s±e<D^v>pii P2iz#^gi$T^ co 
h p 1 , p ettaccaWT**. ®3gBE» lo)BE»'1. 

BEiafem K»©*ttfiltlt,0. 5ymT»5. 3tfe 
BEOMlMtt'l'. 75 8 x 1.;05p mt Ltt. 

K»tt^li^7 l -'ys|Z*» *tu y^y KP 1, P 

2raiiz*2t*S)9J3:« ( i /vjpjss) fcigisr** »J 
^^-^sttt-^HTftD^^ti^aje^i 4ot 
Izpis * t d d b iifriKi: ttsr^s^ h t, ^ 
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CCTlt U-0«XMtf1 MA/cm2|Z£L 
fcKNKTDDBlM (5MV/cm|Zfcl:J5TDDB 

^*tttt£C0»^E»LTiilS:.Lfc«6€L»dtf, SIPS 

oKtaia «£« r ftcfcaii^* «iV 

COO 1 6] 2. 75^7^1 '.fetti 77^ Vtf&ilZfi; 
**'«ll=, £tJ5£E, 35*1*1** - : StfLt.l=»»IK v £1 

U. 7v^70fb*^ K«« :.(*Vii- 

£S!=j&UT«03«m-L?^ .e;jBQ&aji*0>ft 
ffli:j;ytf^«W*«T*jdl?.*tf, lWlzi*3&|z 

rtl^a-ftWI»-tf-^-tt**r^*^K-ffeJB:*, * 

(Dfc££j»l£T*fc<Drl*ttlS MUz. 

ebb 173 3. sjctt©eKa)75^v:fctt.:3asft 

2V***l*U vVUHh Villi. KM'Dtt 

ft*iTVT.Mut* toZttjkm^vp fttNHZvyii 

[0018] 4, 4cMI=«DTMiLUfl^tt^fc*a 

r** rttfc-fr. -*'iai«aaoT*-DT^.?FM«i 

ff£ S * * C fc -UtHtfa U . sftfiDfe Wttto fclfl ft 1 * 

tt*wti=«-*v*t:fc«»»3-*t»fl)T , ttaLu--c*i 

COO 19] 5. ffc^««Wje (CMP -. Chemical Mec 
hanical Polish), t tt, - JIK(ZfflMIE%tetttolZtt& 

J6Efi£«H0)«5lBlZM UTtBMaift C t \Z £6 



TWJfi*'fiS;CM L( Che mica I Mechanical Lapping), 

l**ttf7 »J- cm p*££6k.a>±f : *.' 
C.OO.203 6i Wil7U-fb*««WJBIdL. HBIZ«. 

■««Wfi«La\ ^«»ilfb*«HWJfi4:tt-. ««(Dmfi 

iMdso, 5%M^y.t,sis«o)^7 y:£JBvfcfb* 
««W«tv3, l&U C^liti^ttateo)Ta6 
y, 38 1 *f v 70)WJ6ft5«fii7 U- fb*««WST> 

**izia <»?:;*? y7^w^**fefjifb^««5fj6T 
«tt Jt U fa i ffiJUJu - fl A L < I* 2 ffifiLt^ 

^^tBfb7P t7^^«st47 u-tb^«HWjerfi'3 

[00213 7. C^^'J) kit; — «l=fb¥X 

fca)^t5fe.d)fcT*. 

tOO 223 8, «I4 **5-Utt*j fctt. 
U IZ^A *i*TJb^ ti^ 0)<t d tt»3K«L»d. 
tOQ.2 33 9; l»«flfett, ^HO^ffillfifcfttSk ® 

CMPlZit^WjeOjtfT^Efllh^/zttttl 

A), t^iffl * tW I < tt^PiiW 8 V 6 4 S 9 4 

CO 0:2 43 10.. Sttt/^JTKfcii; -«|zSH]We. 

r B iift»«rtv>TJi^fiSfifeT^a)tteitr*fcfif>iz, 
iA *.ie$fto)iajffi^/--ii^ffiizit® 6^55 < m& * ti^fiia 
MU7tt«vaRrabti« -mz, sfb^^v ct r 

N) , (T a) , ffifb5y3 : Jt (Ta N) 5?0) 

to 0:2 53 11. a^MEttAfcttSa^.5^Ktt 
t WL ^»lZ*>V^iU^7^V<s ingle damascene)^ .5 s , 
^yjl/^^^VCdual damascene) ^fOctdlZ, 

lz^*tlA=)^lV»a^£a(D^lz^K^a<^)lX^ft 
^s, rfts^^s^^K^.*r$K^rf«'«iz 

4: <j) 2 apg iz^i^ rgfibiAfc* mvOBtoy o « %m 

fc; KttfflX5;Ui:^-JSIZgBt)jAC. fta*i»7i3 
C OO 263 1 2. «P : l=feUr¥8S*«fifc.L»5 S 
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<, «irtdT^t^»5^>^/=«^V^^ so ■ 

(silicon On Insu latoO^tS^T FT (Thin Fiim Trans 

i stor )te &&&mm!xK tr t u T>*:ft!!<D&tj5± lift £ *i 
coo 27] 13. *xv\ mttufoztzitmi*) t 

COO 2 8] 14; ¥m*&&®&*y7Ztz\i4&* 

(JUT, t£\Z*y7kl*b') fcl*; SX^Xfi 
(^xn:7nir*afctt*r"Ifi) ^TLfcCXvsfcJ* 

CO0293 i 5. f>»'J Sfb^-f*. 

ifcUtttouavRa»3t sat* s 1 3NA0)*Ttt 

COO 30] 1 6. -im*&ttf&Bffe: 56«tt^i:tt; 
KftV U.3 VK Cfc UttT EOS (Tetr aethoxys Han 

«4. 1-4. 2fiJft^U..fKl>1SM^««Ut'i:e 

tt£Ei*i:^««te.4>rii«<* -;*i*ft!!?*fc-2*2 
cop 32] txTc>nm<»MMiz*$^T* mmo 

COO 3 3] Sfclz. JUTOSBfco^f&lifcivr, ^-0) 

coo 34] mmz. JUTo^wco^izfeL^r. «rf 
W SBKtii:: tttjfctf;*? a fcliSWftl 
Coo 35] afc, *attti)l^«WT%fca0)±@ 

\z#i\Tm-mtemr%bo>\tim^<T>ft^ttu 

COO 36] Ztz* *M<WBSST!ffll»*iaiBlZ«l^ 



I*, f HIL?ft?TtHHJ» , &r*fc*i=./** *V 
[00:37] a/- «fe©3K|stteL>rw:,. *H&m 

■h5VyXfl€«*r«lM:l S- FET (Metal Insula 
-tor Semiconductor Field Effect. Transistor) £M 1 

BU nf t^|>5S<DM I S ■ FETSnM I S t« 

?. 

COO 3 8] fiT, *»W©*»W»ffi.€0ffir=»^l» 

co 0.3 9] vuioimm* > zr\ *&wmz\zj:-> 

I^^TDDB^^O^fb^SIZ^l^r^r^ TDD 

(Cu O) .^t^ttSS*/ U.»-f H 6>&«tt*4i*-!r 

Ts Cti^QCfc^^s *p? tt.TDDBjltU 0) 
*fbds, ^0) <td>i ^ 3b x ^ A iZct/5> <o T^c^ 

--fcTTOea^ufc* — — — - 

COO 4 0] 4^SiHK t & ^aiA*-fi2$ft 

<D^ffi|ztt % cMP^o^QQ^o-t^irctyRfb^l (c 
u.o.) tm&StitzVs Jtfc, 4f -^7K (Sfb^Uq 

ym <T)j&ti<omz8iviJV<< h ccuft^) 

^ t feB: V ^ 'J ^ V H ft 5 ^ < Jg«S T a WT 

seuPBiowiE^Eiz ij-o/iabmaztx*. 
fc«mzi:*^^>uxfcftDt>.y, to>£jsftiz 

T) • C^^dttTpbB^(D<fefbMSlz-5^ 

rtt,.*WB8'9!*l = ««Pfi¥l 1-226876?, 
^g§2 00 0- 1 0 40 1 5^a*:liHlgB2 0 0 O- 3 

o oe.5 3 §|iBB5f»ft5fc5>. 

[oo4i] tz*>v, )*mts m*3Lm*&iiTz& 
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7^7CVD (Chemical Vapor Deposition) i&\Z<k%> 

■?vmF-7Biim is i of) j , psioc; s i 

LK.C^The Dow Chemical Co$$L IHtt£S= 4 9 0t 
JU±, ««flS«WJE=4. 0~5. OMV/Vm) SO 
{droWMEK 1^05 Lo w - KJgSK CKI* 

[00423i3(j v pTEOS OtMW«-4. 
2). FSQ ..(itS»*i« 3. 5) , S i LK OtiS* 
35=2. 7) ^L^=SB6etti«»S(DTDDB^(D5ll3: 

*ftlZffll>£$SSIB(pLow- KfbfiHtCfc; Low- K 

TDDB#t&0)fgT£f8<, LfctfoT, Low- K» 

COO 43] U4|i, 6e5ftPa1(J)r6«Ki: UTS i LK? 
fflt\rHPIHft4L/zfie«lffiJ£a)WffiTE M (Transmis 
sion Electron Microscope) I?3£C)Bt^i[lT35£>* JSIS 

K sdJtlzi*. fettK-s'i ~ 54 ^*$£JM=*tft* 

*lTl>*. teSIBS O, 53tt, ; MjtHTEOS (Tetr 
aethoxvsi lane) fi7^fflUfc773l?Cy D&vmti 

tht&tft*/ u =i .( s i ox) 6>e a*. tg»fg 5. 
o, S3(Dhks^<i^li. *Jittt4. 2T3d£* $£**&5 

^U3VR (8;|xNy) 'eiHR 5.1. 5.4d): 

i LK^feia:^ rg»K5i-5 3iztt % tzmt-sstf 

.58550)31?) h1tt, W*tt43 8nm«*afc|*5 
3 5n mfi&Tfc** S&*SE& 5 S OT^O^w 1 
tt. Mjt-tf«'4 0nmfBJL ±2H0)'iSw2 tt, 

6 o n mfu . *.ut\ ri*izKJssr*£ia*fi2 

»5 6|Zfct»T. T*^r«i'd 1 I*. « & H C 6 O .n m 
mm: ±^C0r B TOd2tt; MAI*2 4 0nmflj&T& 

COO 4 4] CO)WfBBTEM^|Cfi>&.*38JfiS^/V< * 

l-5i:A^V*^^^9 *fe UT5 

jsa^*a>*j:diz. &&*iesa.5 6a)±*p\ t^o> 

^cmpe (CMPrWJfc^tv/zffii) izeftdsg^i/? 

*&|Z. ffixA^IEttlS 6ifi«0)Y 1 



$&&t*5 2!zte1*%«il=tt ITs ffiSRS 3 fc««R. 
5 4 i: fl)Bffi<p*»tt, f*3 3 096536K ;dTI>** 
COO 4 5] CCD J: 311 LfcS&*fiE 

CT\ ±Seb^^* J E5 : Jl/^ll7 |Z^r» CMPE 

d)&&*£lft S 6 <j>nmz*&&9k*? t lx* 
« itixfc o) 2 ^&5^ * e> n ss i»; v 5itiz»jg;r* 

COO 46] 2£|Z. SiX*Ktt5 6d)±S?ftlr^j5P 

eiiaaiLfc, raft*, seajbEtij^is: 
LTty^ co)fc«fc ta)rg«K5 4|zfet\r. Si>lz 
< tt^ cojsrn, *<j)Tigo)«fts' u q ym&z ti% 

ttm«l=mT«j^WM5isV?«U 

^^IZ i^T p p P .«ir.©«fefcfc 5>fjS6 * »:L v 

CO 0 4 7 ] *SM<D^3Sl3*5LvTtt, ; CM P. 

t.0O:4.8].jtm(D}il«WC WitttCMI S. (Co 
mp I e men tar y MIS) — LSI (La r geSca I e I nt egr ate d c 

ircoit) vzazis&izmm Lfc*6€®B-E 1 e *m 

t^Xtm?*. *C*5; Hl8 (a) liCM I S - LSI© 

(a) (DX 1-X1|ftO)WaaI3|T-<fc^* Sfcfc HIQ-Ili 
1 1, B1-3~B1 5tt, *XIS4"I=»W*®8 Ce) 

<ox 1 - x mir^r^s.*fl)iifEB®T8&** 

C.oo:4 9] ■8|=«rj; : d-l= r 5x^£tttfr*®tfi 

miS^^ U q S*J5 1 <J)£iE (**JgAlQ5) 

IZli, Sm«)A«l'fP'(8.ai = Shallow Groove Isolati 
on) 265Jgdl*t\rL^* C<D;BS50)£aie02i£ StS 

tt. P.S^ X Jli PW L^<t ^ n r ^1/ N W L ftiJ^Rfi * 

^rui^-pi^rjiVPW.Lizii/wi 

nSS-tP XJI; NW L|Ztt v tlT 

L»i. c<DJ: 3ttAirt2 IZSJ A^fc p^«J» XJj/ PW L 
jS^lfnSg^XJi/NWLOStt^iaiZlJ, nMISQn 
fcj:cfpMi SQ ppWrt$*\Tl>Z>* 
C00 5 0] n M I SQ nfcctC/pWI I SO p(J)>f- h 
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*gSR3|;t M*Kff.*.6nm'fS*0»fb;?»J 3VRft> 

y* MQMi-iiui^^ ^-hrssR 
3 i* »ftf u 3 vKir«xr»Sfbf U 3 vRrttrf 

UTfc&U TfctD** tf- HMJR3J:8tfn 
vKtt; mt V U 3 vr UttxrR* Kfctt *#ffi>£te 

Rates' ua vRfct »tt^ u n vRlitfcAcr^ttfctf 

t IZstiE r * L ^t'fiB *H tDM*) £ fc ft* T S 

K^fb.^'J3VR^^jdiT5>lili M*fc»«Si £ 

N O, N02-& fc&N H3 fctV-D ^mAJWBUK.fT 

•jx^nw Lonf ^^aaiziefb^ 0 3 va j e> 

ff*#IS&*r»$aJIU y-h»«R3't««i to) 

C0Q5 1] Ztz. 5- hJS«R3^ : «^«^fb!/U 
3 VR, 6* l*ttR'ftS> U 3 VR fc.WbS'.y 3 !/R <J> 
-«-6'«»R-T*J«:UT^fc-aL-»* -Kfb^U-3 VR*>>6 *C* - 
V- h««R 3«-»fb^U 3 V&SRffr 5 n 

ftWSO'fflTTJ&WSftfl-*. £fbS> U 3 VRfct Kfb.^ 

u 3 vr «* y ms<« i^z fib iz f - o>-»fb v y 3 v 
vyavR*#r***iztt. »stti=ff<rfc; tifct 

6*j|Z^U-Kfb^U 3VRfc^<DSS^^Ci:6iir 
&*♦ ft^T, ?-Klg»R3»-a«fbS>y3VR 

& * 1 * 1* t n t esfb y 3 vR t = R r-« r * c 
4: i=jty v ^cosesftRife, »fb^ y 3 ti 
fc>f- h»«R<ty tiff < ^ t t **:<b-T. h v 

t0052] n M I S Q n $S<£lf pM I SQp <D*tf — h 
«lt$4|i, «iltt1!S«tt*tt*^y-3VR±l=^flV^ 

yy-< MTisix) etT=ii.3m>^ytr-f f 

(Co S i *) S-ftftdi *tVTfc** fcfc U ? - ks 

'Si^ffiA^y 3VR, wn (iftsv?;*?^) RfcJ: 

^tfy^SJltf- HSJSfcLTfcRl^ >f-h*ffi40) 



tOO 53] nMI SQritfV-TilSJfctf 1= U^VJB.O). 
*&ttfSQ6l*^^ 

lv<&; pM 1 SQpd>y-^«t^FL/-fVJ«o). 

<j)*m*tme, 7<D±®-^iitt. wa,!**9yvy 
-f f=tt 3 /1 ji/ f s' y v i f mm cojt $ y tt 

C O 0 5 4] dtt^tfi 1 ±l3ttJ6«R8 a fiiit« 

**iTt^. £<DttWRe-«tt-. 4 0tfr 

R; WitttB P S G(Boron-doped Phospho Si licat* Gl 

ass)Rft>ib/j:^ ztz. ^tfv^^aizi-DrJgrii*^ 

^SOQCSpin On Slass) RT«J5« LT tg»R 
8e|Z|^ 3VS^K*-Jk9fi s ^j«**irU^ 3V 

Mfc-ttfl ^S^Ii^SWiJae, 7 <j)±ffi- 

75^10 65jgj^ &«TL^. 77 a 1 bit. WjtbjE3 
-V5^K^- Jb 90>rt««^-t3fi*R8 a ±\Z CV 
*TWi:?-$.V (T i N) R^lf^V^^Xw) 
R^&*i« Ufcfft, Jg«R8 eJ:a>^^Sfb^5VRfc 
ct tf 5 '* VK^C M P^3t I* X y *M v 0 £11 

<t-3"m*u 3 h^-ji/.9^^*i=cn.6.o)R. 

C O 0 5 5 3 {g -«ft 8 a ±|Z iPJ^tt^ >^ 
^><C^>SS i ©fifittt L1j^JgfiJI *tirL^ S51®KttL 
77^1 O^ilUTnMI SOnfc^pMI S 

W4HIWI3ttd4».T h U«. tfc. lft«R8a± 

iii^ ^iggeuLi iadidiz. *§isr8 b P 80 

to 0:5 6] teSRSbtt. Witl««^y^-iifctt 

a)«t«U7— bLTfet WitKS i LK (5feThe Dow 
Chemical CofS,, itl»«B«- 2. 7, RMkU-^O 
X1U±, Jg^««ffSS= 4. 0-5, OMV/Vm) : 3. 
fctt^yiryjl/X-5r^ (PAE) ^WOJFLARE 
(^Honevwe H E lectr on i o Mater ia \s& s tt ifc&m = 
2. 8; W*hfflJS.= AOOtii) «^^;ufl)PA 

*><i:e ( fig3^ hi4lz«tt^fcL^d«ift^^urt^* ± 
IJHSG- R7 CBA^brtiaiK, .ttM*-e. : 8. 
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lWfthj£JBI= 6 5 0t) . BlacK Diamond 
(^Applied Mater ials, I nc$L tfcl5^=3. 6/v 
2. 4* Bf'fthsRJS-4 5 0t) Zktz\t p-MTE S (B 
&NBBRL tt^^=3. 2) ^tffc*. CCDftiCDS I 
OGftttftbLTtt Wittt'CORAL (SfcNovel lus S 
ysteiff,lncSiL ftfiMIS- 2. 7-2, 4; ffiffeSME- 

5 0 Aurora 2. 7 (B*X-'X^-X 

a*±«l it»**=2. 7, nj*sjR-'4s.or) mw 

[OO 57] .4 fc* «NK-8 bd)tga**»»fc Lt 
\± % MZ-\tFSG (S.JOFM^) , HSQ (hydrog 
en silsesqoioxane) &tt£k MSQ (methyl silsessu 
ioxane) Mttfk #-7^HSQMR *-57M8. 

3u H SQAtm^ bTtt, 'tt&ttO CD T - 1 2 

Jg = 4 5 0*C) FOx (#Dow Corning Corp. j&. & 
2. 9) IfcliOC L T- 3 2 (JfcffJSftl 
Jfc»M = 2. 5, fl&W't&Jg- 4 5 0*C) 

C0058] M.sajMtttfcLTIfc Hocd t 
-s CflorofbXW^ 7. f«j*jM- 

6 0 0t) , LKD-T200 ( J S.RU, ifcl$€6^ 

2, 7-2. 5, fii**5£jg= 4 5 0t) , HOS P (Sfc 
Honeywell Electronic Mater ia Is&U it&S^^- = 2. 
5. IW»5SJg= 5 :5 0.t) , HSG-R Z.25 (BAft 
jtfXai&L tti«*F--2. 5 S W»SSJK-6 50*C) ; 
O C L T — 3 1 (m.jRjfcffcXSm ttSW*-«. 

3, RtfeM- 5.0 O t) 5 fctt L.KD - T 4 O O: ( J 
SR&L tm^m=Z. 2- 2. RB&j£j9l = 4 5 0t) 

COO 593 «-.7 7HSQM»HTH feJxIix 
L K. (SfcDow Corn ing Corp. ..fcfcSi**- 2i 5~ 
2), OCLT-72 OmjfcftXIESL tt§S*i32« 
2. 2—1. 9, ISH^iSiS^ 4 5 0t) , Nenoel 
a s s (3|6Honeywe 1 1 Electronic Materials^. ttl$^ 
32-2. 2-1. .8. W«\saJS=5.0 0*CJU±) .afctt 
Me s oELK (^ir Product sand Chem ica Is, I nc % 

ttmmm= sum *6t>mz>. 

C00 60] ^-7^MSQM«fc tz\t< WAttH 

SG-6211X CB&ftiftCM&.ttRM-e. 

4, jfoWi.iSJg* 5 6 5 0t) % A LCAP- S (Jflffcjtfl 

:tkal$X B 2. 3—1; 8, iW**iSJ5« 4 5 O 

*c) , oct T- 7 7 (SSiJfcftX^BL tt§5«i£ = 

2. 2-1. 9, W«i3MI-6b0!C>. . H5G-6 2 

i px (BifbdiXISSL tt'»*3s-2 f i. fii»iS& 

= 65 0«C) tfclis Mica a e r o e e I (** 

PiaSHrVrSI; 1.4-1. 1 ) 

COO 6 1] -attWMW UTTtt. WiLttP-b 

I y E LK GfcAir Produotsand Chemica Is, I nc, ttIS 



[0 0 62] ±i£s.io.c&*m % BlOFfrMWtiJ: 
8 o ttL.'«il«-C.YbSfc (Chemical Sfepor Oe P 
osition) KJ:?TJW**lTU*» WAtt±IBB I a 
c k'D i amondU h U * * Jl f7V i: » £ k Osi 
6 * £J8l* ;fc IIJ: o TJBrii * It fc. 

±ie P - m t e si*, mxttef i\? h y x ^*^7V 

C O 0.6 3 ] Jt tz. teSK 8"-b±©««K8-o I** AH*. 

HRfcy 'J co)J6»K 8oH; i>fri3> 

SBR8 b, 8 cirlii % 1 JgieSft L1 (D-SftiSPttir^: 
^■Jlr-*-JH 2 65&?L^.t>Tt>^ Cp*Jl-3tv-J> 

T2rt(:it «*tt*v.tf^v*tf6if 477^1 3 

COO 6.4 3 *SI»0)^lZfel^Ttt, ±ieo)J; 

5 ttStK 1 dD£BLh.ir % WilttK^s o n mtDSftS' U 
q VR^d^ (SS 1 0J£»K) 8d<7^ 

^U3VKi=«itr* 77^?cv Darjgj5fi?.t>fcia 

Azlftfk yua.vK» 77^?cv d &t rari s] 
c n s m * * c r s 77^?cvi^ rjg jss * 
♦i/sdBtftS'U nviRfcLrte; wattBLOk (a ma 

nh3) t<biB^to'^^ffli\^ sit* ±iey^^o 

E-T MS (Canon®, lta«= 3v 9) 

C O 0 6 53 ISL^T> J6»R8d±|Z,.. l6»IR 8 e , 8 

Si fts (»1 <DJg«K. v7fB0)»« 

K) 8 f|t ±ie$6»W8c tISllJLow- 

5l=tfcH? ; yfXy^v^l=Jty: Jg»iR8f, s 
e, 8 d^SIR6*}|rfcS5iU Be»$». (KttBaDSP) 1 4. 

hKft^sair^«eK8f , s-.e«R£r^5i=. » 

»R8-f r Bet $fi»IR8dka)X^?v^StRU:« 
7t S < k ^ C t T: ««« 8 d ^ 17 ^ V Kv /^fc 
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v jyvz- J.f?it tz&, fgSR 8 d £SIRftlI X- 
v?V0l*£T&* ttifciy.. ERfcl 4<DJBrii&* 

«r J££fa ± * "t* * C T 9; Kift» 1 4 CDS y jfi 3£ 
IfribT**. £0>i:3tfKtt3IM.4li. *0).*paBB« 
tf. Bed) |Zn%Tdt31=. WAttmwiJgriiSftT 

too 66] sfcir, ±i5B£»)»i 4 0)rt2P|zJUT0>J:d 
i N) ^^6tt*e*5 0nmflJKO&L*S*1£^ , J7' 

r (»i <p£*R) 1 3«u**-$MJv»*r*mn 

T\ IBfc«4rJ5JBLttt«ft5V^XyV (WN) ; £ 

Onm, ttvi:yfc'Jv^L^6~7 nmt/tl^S nmlUT 

[OO 67] 18 1* TV fWtt^U7Rl-5ii:..«itt 

*Sesfc(j)JgSgTtt, 6£*v*$ thrift 

R1 6 fg^^KT^fiiir^^ 
fctfT&a. .con*. £^ »««U7ii 5± 

l=, & tt *&l**5*R /I v 5 'J T*itt U 

Cob 68] fetzU iiSfrRI o'*^AwA0vffa.. 

tf£*5#Ri 6«Bj5ST*fc<&0)*^v£y Vtf&fcL 
Tli. iltfo^WS yv?&TfcRL\tf; 
<t rh <D6U %Ea i*> frJ*l* o vo *a - 3 1*5 
9 £ y V03c« ? - K^/t y 9 y V9»* <*) J: 5 
)B itait o) £; L » art ■ v 5. U^a%ffll^Ct tffr a L. 

too 6 9] «UTs WXtt4 7 5*ciSJS0)^»ft:tt^ 
(Will* 7j<##®S5,) *r3$tJ5 1 1wM UTlftftia* 



4o^«i=»isitt<'a;iwiGi 

Coo :7 0}:&ii C<DA.5«±6*R 1 6^<tiF^« 

tt MU7R1 5=6 CMP (ChemicalMechanical Po l is 

*BR'.L2-tt7?ai 3*ai;r*iei2ttLi 

C007 1] W*tff»7LfcWi tts tCD^ffilzteMl 
iBiId^#tlS* icDBfrfcfeteJI25lt; Wfift5iI250>||jdj 

t««Lfc«jdi^srfcy, ^crtt r arwiiie 
(7V?^) <b*ffii=»y« i7fcw*A v k i=s^ 1 oj 
^EBd^.uf^ijetiTWje^y ft5««6t)iz^^tifc 

W^ttt^vV hUTU^ft CBt A) «if<D8er64« 
«^AteseR63*tSl flaBi:«te*ti*cfci:J:^ 

COO 7 2] ^a45flJI65»7L/i:St)5i tt; t-0)^ffiO) : 

c,.a>^Mjtu^%^-^7.a^i!Mm 

2 JiKtA L 2 a>JE^^ <fc y - ^izBfr % ZhtfiT 

*^|Z«aL<tti oo/l/^^UUTlrr*. Jiie 
2,00:0- 3 0 p 8 : S 3^l=i2*Si5J&** 

coo 7 3] ioik. sis 1 v&mvmmztet)>®tzti 
♦s 1 izttinr7JUfty*»u9%Mv co&iitt, c 
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IO.U Stfil fc, #&k* »»jB^^k92.e t e 

iz, will* ph els* afcttttiwi^ssT''^ to uMa 

X5^-|t (DAE (Di luted Amino Ethano (); , . IB 
jtfj : 2 - Am i iitf ethano l v H 2 N CH2 C H 20 H, '.: 
O, 001-0. 1 I < ftp; 0196)£ 

p-j^^*^^«fflL/=* ctvizp&E^ti 

& IZPS LT? < *2 52$ j£*JSK£«JB r * C i: t T ft 
St fc*. B»l:ll'tTw< iiBK»*iR^^VH 
r * C i: t ft*. 

coo 7 4] «i*tv @tsi iz& LTS87caa*i£&?v 

Wiltt2 0 0'v4.75 , C; IX I* 3 0 0*C; 

o, 5-5^ i?5L<tt2^fSJSfl)»5flJl^tJ5i |z 

CMPB-}|ZSs££ ltz&& h% 2 JglE» L 2*ffiO)»ffcSH 

HBfcffliiiSjcr ft.ct a*T ft, ^_o)fi©i«*ii;jki« 

iA 2 JtiEtt L 2 d)X 9 * V>7 a *=lil»iL"r * 

ft; £*!z. Iv f 3 Q-'J 3V0)^6»l$>ji^ 

jkTft&'lfe. Sjt&*l£f7frtti*«=* cmp&ii 
sst^saif i=pslrv^<i tfcyreeBts f:^i^tf 
<o a iz&n^iifcfi 5 e t iz J: y , C M PB§|Z«* t 

l«8f<D£Jg£. fc^lZ. *!0-|Z^r^Ctfti 
T£** CfcfclZJ;^ ¥£**«IsJ»3SE<DT DDB 
^*£*iElZfa±£tt*CtanaBSfctt** tg£ 

c o 6 ? s j is i^sts 1 iz& t r at.r • 

flgbTfcTDtoBtttttMTft.S. C*M*. K^IIIZ 
Ufcftfc*iL6-3h^ 7v» .(Hf:) Wittt7 

Coo76] *X9»&o)Xl*lzj;til& TWl/to'JjfcS* 



&s*s tWjiz v ?j<*7 ju*«i^r*eti: i y. 

T DD.B^^^±r:^II^ t:Lr» CMP«IZ«*T 
**I=T ft* L»t **»0)«SS-Ttt 

top 773 ±ie<owctt, ajuftaJifc lt?j<*:T-- 
jl/ ^fifc r«£ iz^L^rsttW UfcdJ, c ^iztifis: 
o)Ttt* (visiiii**?^^?^?^?^? 
^irfciu :^, .tie ufea&moMfciz, 

A k UXtt. tAW77 Q t7TR<«ffl* lit ^y* 

fc-jjjp^ tfe^s^lZ^iiSfidC-t^T&^v fcU 

COO 7 8.3 *fc« CMP&im ilESxctoil^fi 

fcTp-DBttttftsatisir'^ ^tiit. -ffjc—y 
iz. J: y ^ffi6«»^fei±r ftfcfc ts t>t\ z>. 

C007 93 ^fc. ilECMPflfeStSftolllZ^fTa^tt 

too 8 03 «t^-C^ *W60)3Ka6jzfct^ri*. it2 
|Z3*rJ:3lz. aa*3B2JiKtt > L2|=».LTl.y*V 

c iz<t y, s& 2 jsku l 2 <d±ji 
siijRttizxv?^{;fe*«. ctiizJty, aii^is 

2 Jf S2tti L 2 <D±ffi$, CMPE V & 8 f 0)± 
BJ;yti r*=b^ SiAfr352®K5ftL20) 

tiTW.t.ZZttt, (si 1 2 (b) pwaiTftidl^ ' 

f cdjie j)s *3 fth n-*4 ss^e ^^ib^ 

Ki 60)±aB, t#lz±25fttt, Siifr»2JgSSttL2|Z 
!Slt?ttHltt'iy-7Kl 5<D±«ft^SEfi8d 3ftl^T^ 
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r*±sift (»«ttMij7«-i 50)±ai):6>e>Tft.*J: 

dl=fiBB**iTl\*. C*il=J:y r S&*S2JiiEttL 

s (CMP© tftt*«ff&i^-.ttaaftQAi4i.fi'& 

tt *£i3ttK i 6 088 L ttl* d i£ k r 5 £ k 65 
T CQfeft, ±!EWl*4M=«nTMfl>f«« 

■»Mafciajfr-itr.*cfc ft^ies co>sm. to 

Willi! 1 On.mlS«-fcttt ; *liU±T*.*f #*>v 

J: 3 ^ffiB&EH JHT * C k «i LZ\ * «6S2»$8 

1 W«* (Ttttofe; tt«K8-d~8f ©tt» 

coos i j-.*.fc. ±i27Jb*j uwtftss fctt»s» 
**^o>«=H*ir'*Cfc i=ift," «a*»s WEtt 

&! jSXfSMMfb k KiSBEa<D*§ffi BINS k 

coo 82] ftjz,. ±ie*5a**2«ettL2fl)±w* 

ji) ^ r /t-&jfc$F<J) feasants t* 

coo 8 3] c^rtt, a*\ ■ i 3j=s«r J:-3i=. s 
mro»m toM2«Bii , L2a«iBT'aD i=& 

iftit Mounts 1 4>ita« e<r ( b ^o c 

m) k LfctBd* *!Lil£2)«5. OT o r r C- 6. 6 
6 61 x i. 02 Pa) . £iJ3s8.(RF) 1^6 0 0 
W, #t£iSJg^4 OOt, 7j<*tf^iSS:^50 Oc m3 

./mi n.. ^jibh^ i 0-3 trick 

^5>, ^SfBl5E»tt6 O.Om I I s (15. 2 4 mm) k 

coo 84] isut. ±iE7K*7-7^v«uim> *s.sa 

s JgiEtft U2 MBttf l=M U 7 V 

^-7 (NH3) 7=>z-?wMi£teT. cqtv^-t 

77X7felM#tt, «jttt7V J EX.7a*€2.b'0 o 
m3/m i nilJgk LfcHJH*. ±15**77 J* 7 3Sf* 
k|sJUr&3>i 

COO 8 5] fcfe- 7-?^7toM#tt. Cft&WiSU 
«W*tt fl 52) AVHAl t £7 7 2 VST*- 'SPHBBT' 
CDtSia k ft k A> k * t\tz. 4 
l^k-cuo&ffilztq y^'Mtt LW-U kU3*o 

A m&tir eft* <o*oa fc3RE«jtf*i=J;*s 



6Torr(=0. 6 e.6,6 1 x 1 02~7. 999 3 
2X1 02Pe) % R F*^3tt3 00 — 6 OpW. ffifS 
l£jgtt3 50~4 5 0*C, ; *5$?tf;*i£:£tt5 6~1 OO 
O cift3/m i n. 7 V*-7tf ^STifitt 2 0—5.0 O 
cm3/mL n v 'toMBI*5-'Ve.Offe. ^tSfelSBBt 
tt 1 5 0~ 1 O 00 m I I s (3. 81—25. 4m 
m) <J>tt®T-&T£?%Z£p>T2Z>. 

to o:8 e] tftL>T\ ±i£7y^-T7?Zvmm*. 
l=v a5i4* 2©K» L ^J;tf»«rti t o±bb± 

ie e in*. j:ieis'«r e d tmm<o^mm 

Z fell e (a ) iZjnTJ: 3IZ V aiA*S52Jiie 
» L2 0>fflIffil=«t. T*ft^-t*IM<P ^TKttffl'tf*' 

*' e'JB S2tt l 2 j)<IJffi k Jg» R 8 c <r>± m k 6s& T ft a 

tti W*tt8 0* ~9G* (DtBSJrt. ^^I=tt. «^ 

lies. 7* ^JSTJB^ iE»0)±S5«fl)«S (Ettpi 
4 0)±«flMi) fc^»ftiEtt<D±MJojrdlllS (6SISIE 

^>L>ttO. 2 ymJUTTSS** BSSStlA 1 40)77^? h 

coo 8 7] ccrii. ?J<*75^v«aiif|i=TV^- 

777 ^7«!i5f «3»T**l=.-5L*rittW Lfctf^ Ct»l= 

V 77 =? X ?5ttH^I=7}<^7 7 ^7^51 &&&Vm 

777^Vfell^^^f7-DTfe&t^ cn^<6«^ BE 
$Algfick*JS2 Lfc«j&<i:yeiKTLfcfejCDa). tddb 

C0 0.8 8]3*u. CMP^^teJI^<Jj&J*SBJIfl) 
fH; **7--iWaili *^77^7ft3li. 7^17 
77X7«& SEtt^F V ^7R^rfSail<J))fil=»II : &f : i 
•DTfc&U C0)«^d)7V : E^77^VieiiIk** 
77^?^lIkO>^J?tt^T-t;at^ tfc. 7^-7 
77^?Mjlfl!)*rt,KlV L^rtiir*5tNTfc7j<*7- 
-l^ftftk UTlt, toSSfitt. ,«iK2 ob.-4 7 

o. .5-5^, i?^ L<tt2«^jtk Lfc; C<D7ja 
li, JSirS^SAajE yimomfrZ tt^i^KS^ 7 * 
X T« idir$«dl=S UT !f *** ..4"fe*. 1»3HMi« 
tz\t^r Offitt OS 5r to JS I LT * * 7 - - iteiiftX 
L»*^l=ii;LTl^. cd)J:dpJ<* 7~ - fl/toll^S? 

r c k 1= i>J. ^ 7 \zji-3 Tfe& 2 titz&vimtt 
it ck tfiv KSftsisiTtf *£fc »3°i 

tettt^ tfc;. C<D?»<5te7=:-^ilfliI : Sf : j^ri==t-r 
7 9K«tttt» k. cfcb 77K<0*iItt 

**7- - ji/ toJisar c k 1= 
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[0089] C0)i31"=*SWfl)»SSTtt.' Ett*.*v 
J: 2/ 7 y X7 5 JWifiiK Sffii i Kfct LTJP.lzfc 

r. 

coo 903 ?v^-777^?rii, cMPTBHb* 
n^ie^fficDKfbSH (cu o, cuo2) cc 

<d£E tc<«i*irap izj&ti**** 6e«rBio)rg«R 
e 1 ±m ,<c<m*«w z\t. s i.Nftifcias i h 

u a** ^T.^7fflo)tgis^8f taiAfrssseEtt 
L2fc^tf»«K8 i bc>®£t££fa±£ ; t**efc6i? 

[00 9 1] -75, *t77;7Tlt. *3gtE**lzJ; 

^S!f 1 1-226 87 6^V>^5200 0- 30 0 
0> P, V U l-^ t ftT l>* B T A, * 7 UfiH* V CM P fife 

— 

COO 9 2] U/bftS-DT. C(D**75*YtoI£7'V 

^-T^^Y&ilb^JP.izfTd cbiz«ty, ®Z±s& 
6fr b LT^T ^>SjA 2 JgiE tt 2 3 e 0)JStc «£ 

65. MiltfTEOS (fetraethoTtys Mane) t)^ : &ffil> 
fc77^7CV DSTJBriS tifcBYbS' 'J a VK±I=«: 
77^?cv D&T-JB/di £ tifcSfb^ U 3 «r 
£ZLbT«Jtf£t^L>*«£i::iSl>T\ **77*7fc 

EU3e> 6 J b tfc, Jgfenig«R.i: tTJiies i lk 

^V^ffllv^^lZtt, W^.«^0. 13-0, 17M 
V/c irv 1 0^<J)i»^««Tfe^^«ft3ejg^«6«T 
£ %Z. b 65*^* io.0)SI»|zi o TQfl 

[bb93] i^/tn'ambftuttt, ±12cdj: 

r ^fJJ3 E F Aft> 2 JgfiE EA L 2 fl>fflP&.tt$ 

6d)jL^ft£8r B T*t*fcCblzJ;y; 
4» |Zit3l*| r OfcSfe ^tti&'JS /= ttBfrib T S Z b 65 T S 



■Jttfctt*. El 17 (a) ttg£*ffiiE«ffiiS!Zfcl75 
«&S5*£b U - 0 b d)Mff^^«>S tii««>£b T 
ttm I tzV5 71L ( b) *3QE8ttil>£lZfc l7* 

« ma m tTDDB^kO)B8« b SS#«>2 b 

ffibfi&*SS2Jg6E» L2 fl)±ffi tO>BI!=M.«gE i;* 

i^±7S.*i, t d b B^)&ii^«5s AVt zmzm 

[oo 94] (^o)^SS2) H 81*. 4cpeqqb>fiB!0> 

[00:95] *gMo?Kffi2lzistvTtt, (in 8|ijf,r 
J; d ir, ffia*»2 JfgEjtt l 2<j)±ffi65^:«^ 
8 f.O)lffi (CMPffi) J:^JfcT^^I^^^L^^♦ Ttt: 
tit. aiA^»2®gE»L2 0>«?^^UrRl.5 0)J : 

^i3EFAi*jli. fflfr&tt$£!SitBl1 6<J)J:Sft65?? 

i^tetme 1 <n±m (gmp& *g&K8f, .eco» 
ffi) 6^fi8rBi*tirL^* -fJ5izmii*SB2ii 

IEttL2d>±^ft|Z^^3!)5mtpT^CbT^SS^Ri 6 

fcttttikT&*.:"T«*>te. SLMZ»j}gr^aia*»2 
JiiE» L2, L 2P H 1izU- O^^ASJKjd ^^5>0^«>*iJ 

[OO 9 6] CCD^d^WiS^Jdir^lZtt, wiecM 

ts/vu ttbi 1 5a3ctef^»K 1 e -aqwwkrV ^^v 
a$ti%&ftvmm .1 iz« 

tOO 9 7] «C«L-.fl»6tt«»fMK 1 6(J)*i«Ill 

fi9CMPteii, cm pfftst^jaii; as oi<*7z- 
kmbtf ©raw****** 

Co 0:9 8] .(SB8fi9^S3i: i£0)<tdiz,. SHKISIO) 
■S6MblZfgLTtt.= SSOfiXgfe^it -T*.fc«.0>/lU TR 
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i bo 993 *zt\ *»wa6tt.\».«)is»««i=? 
t&#> rsis* stilus* ufc* * oism. 

tt. WIS L J: 3 llSH0>fi2:Sciaftll^l^T*Hft^^ ft 

c m p to ii iK tz \t 5* ii « t ^ se * ^ *j * z 1 1 c <t 

£f*&«[g]9&*SS (J)T d d »U:.* 1!* zh t»T 

r ss fflftfc c uea wjit %z timkv* % z 

4 O 1 5^ ft tz\tmP. 2OO0 - 3 0085 3 ^|ZsS$| 

0 19 (a) ll 2fc^OJKSS<D¥^^ilS0)5i!>2 
~X*If30 OS^ffilsL i1 9 (b) 9 (a) O- 

[0101] #SgJfc<DH25S3|Zfcl>Ttt. 11 9\Z7fkt 

ttKl 6 JfiSKSo, 8d, 8e, 8 f £ OA 1=1* 
te&!88c, 8d, 8e, 8 f |Ii£i£*g L TSEtt 

;S .i 4r*j|zs«>)iAftt\TL^* z<r>tz9>, aii*ssse 

r fct EJSBft L'2'fcJS 1 «eWL. 1 fctfiSlg 

- Jl/T OtSffi £fSiQ C £: tf^JUS fc ^ 

CO 1 0 2] t-UT. aWtt<DE3KI="fcL*rk 

6CD±0B6K ««K8 f CXtffi (CMP® «fc 



* timi>$g»K 8 f C)±EB ( CMPffi,. 8 i ; 8 

2 twimz, siMz»j?.r^s^^ss2jgi2^siL2, 

1 ei'z 0- xbWrt * ti^o ft fcttWrit r & 

5>(D7, TDD »0± t'S™.fc<f «. 

C o i 0 3] ZW&Gis ffl^^«*i!S*Rl.6tt. 

E^li. iPJittto. 02Ra, (DC) v<9- 

WjLli3"0 0~4-0 Omiri; jg^tt. Wxtt^£."Cafe 

CO i 043 ^<D<t^l34cSI)5fcO)^al.lZi3L^rtt; ^Sl 

c:vD^v>^ v4:aiztt/<T, : ft^0)^J5SS^Sf 
izd>«<r^ctft5-c^^* ftfc. tfl*HD«-^»h 

Lr» ^9 9, 99 996 (5N) jffft t< 

tt, 9 9, 99 9996 (6N) ^0)ttJ*.<DSl>S5K*. 

2 a4>0)SflO)sfiS^9 9. 9.9.Q9«JSt±/«F ft t< : .6t 
9 9, 9 9.9. : 9 9iJU±|Z7.S**. Ufetf ^T. #^1=1* 

^ ja.Lv *a>'ti*J saa»i 4/scD^sK<DtoMU-^ 
t o i o si ft fc, iiS^R t 6 a)m£M<r>j&&G$&m 

Iftv. O. 8 e t om i c96feiTftfc;ljO. 2 a tom i 

0)SHJU^0)J5fi^OiB^«; «^.«0. O 8a t om i c 
ftfctty ttlJty fcflSUO. 0 5a t 6 m i c 
WP^T, R^ttttlity t,.*£|-1ScUO. 02a to 

m i .pM^lTlwrdC J:d5pjAgT6bfc r C(0SBlU^a> 
?5ryv7PirX^.«x/%jft6?v7fi5«yai*>lfc 

71 7 1 V*?rtt |Z 4 5 O *CJ|^ 0)«H 65hDtD 5) IZ«t 
TJMIUfc*6«jL6^*) ft^tttti^O^a)© 
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[0 1 0 6] ttfe 58l!Pe>tf3££tt&1 6(DiftttIfl 

to 1 073 (3Dfc<D?BS5 4) 12 0 (a) li, 
2W®H V ( b) ii ( a j O^Sm^ffiD^* 

jyi.tTLvi. ifc, .1.2 1 1*. mz o ( b) (omzm* 

C01 08] 2fc^o)^aS4|z*5L>Ttt v E2:olZm? 

d iz. 2 ©sea l 2 ©±fis jwafefMft iz$6»bt 
8 f 0)±Bfi ( cm P0E) *yfc±:fciz£a5LTL<*. c 

US, 02O (b) rtt, 6fl)±ffi 
#offl) W&Zbl «g«K8 f OJtffi CCMPU-IM 

us. Ltfu H21 iissr Jt'di;. f»wii;fifli±. 

CO 1 09] i20 33J;XFe2 1 0)L»T^<0«6fc, S 
&*3g2JiK»L2|ZfcL*T\ *d)±»ft<J>**IM** 

m^'8f(D±tB : icMPi. {g«B?8f, 8c 
II; SlMZ»}Sr«5>SiA^B2Jigett L2, L2IS1IZU 

tfi^z. tddb^ £Ga± at* 5 e t otjus fc 
C01 103 cd)J:5<rt85S^rfr:*lzBt; 02 2|z 
j^r «td iz, *15CMp^lff3k^aild)«0)X y * v 

ttftlV CCD«#; CMPfti»IZj:-DT5t>-y«fi' 
i}, ffc¥ftlZ^£:Efctt:3TU3>rg««8 f 0)±®=£^ 
£ T£fl) Z\ ZOX. v f Wm 8 f <J)£® 

S& L2, L2Blfl)$6»K8 I ^Sra)'J-C7>5^<D^Rfi 

[01 11] 1^ ±S5Kft»raizft Wilttp 

h 5 fci*&imisi* fcnfs: am izs&er* 



C O 1 1 2] ttfc. fflft^ tt^ttfUK T6(J)ttKIJi 
f|fl) ; C.MPJMI». 'CMPa»»tt«, as (**.?z- 

jt) 7 vt X7 75 ;* ji fci v>m 75 2*7 

co.i 13] jfnoras) ^m^om^s\z^x 
ii; Wi»»o)Kffi3 vim itt* u*sia*ett 
«isiz, m&zm<r>m&4 om^mm LfciB^iz-^i* 

Titter ®2 3 <a) It, *Sg»0)^SSlZfc!?^ 

[01 i 4] *^JSfca>^ffi)zfeL>ri^. ^d)^«5^Ki 
eo±mtk fge^et (0±E (CMPffi) <tyfe±^. 

±fflq)±»ft-ljt,i*il=?fi«r*tt»K 8 f (OXffid 1 ^ 

5E»d 3 ^wi*iz»t\riEe*jhrLv^ ^a>«^. 

2«2tt L 2 IZtetVT. f Ao'*i-a* 
«4?r^5^E F Af*llZ. ^^ «*yS.ft«.1 6<D±SP 
ki^5ST^>»K. *;<D?*iS E F A 6V, U- O^^fiij^jS 
*tl^L»lft«K8 f ©±ffi (CMP© 6>&»tirU 

g&*3S2©SE& L20)±iP^ai*t*^ 
a I*. -WI2SI»0)^aS 4 fc|S]«|z$gSBI 8 f <r>±m®0) 
ivf^tWOT*.*. IfctfSTv MIESg35fio)JB 
s£ 4Tltt^ Ltz<tdlz. iv ^V^toJIfio>$«yK 8 f 

ctifeizcty,. SL>izK«r^a5A^ 2 «ettP B i 

L 2, L2 IZU -0 /IXbWrt fcttte 

C0 1 15] CWW9«jfitt» WIESI»<D^Sg3. A 

* K 1 ' 6 0)*i« III ?H 0) C M p ail. CM P 

^Btjf Sails jSjt (7j<*7X-Jl) Sflfl. 7V^Z77 

C O 1 1 6] (Sej560)JgS6> I«I2 4tt. *pg^O)flSjO) 

»ttfl)Mr**"¥a*!^0aajfiX'f» (S i;o tp 

10 1 173 *k«0)JBai6|ZfcbTl3u H2 4|zjrr 
J:5iz, S5i^2)ii2ttL2<j)iS^l4^U7'Ri 5d) 
±29*5, $g«K8 f fl)±E*3 J:^^^Ki 60)±E<t 
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m i 6 (D ±ffi iU* <Dffi) fc-fttf * tt IS «H L* T 
tS&e f 0)±EE (cmpBq) fl'fc&ftTt^ £*UZ<fc 

U; mMZB8^*tI&*&2Jg62&L2, L2Pb1IZU 

- *ft*0>%wm^ bfc 

CO 1 1 83 Cd)<td^ffiiS^/dlT:5>|-|^ TtflECM 
P fta Wft sfcS* to 51 <7tf £ <*> X V * V 0 p II IZPI b Xs ± tt 
ttB* 1 6fc«£tfte8K8 f 65S*Rft|ZX^*V?£tl4 

CO 1 193 ±§E:PJl/fcUft$fe*Ifc\fctf&3fc^ 
^IIIZPSLT. W^ttpHffi, £fc£j£2fcl*a&Jli£EI 

JS *5 <tlFJ6SK8 f <F)J:Jg£I -yfV^^T MX. 

\Z7&n y&»Maxa:i**K 1 edxts^i u k 

T\ -t!££& JWS 2 «2U L 2 (Dig U T 7 & 1 5 (D 

Coi 203 SO 60)*i«III 
fSfcCMPfefl. CMPfiiSilJliii S5l <**;PX- 
JIO MB. 7V^-775^VtolIfc«i:C/7]<*77^y 

jjfl)-^i25~ 113 oizjfcoXl&SUT^ fcfc, IS! 
2 5 Cal .tti ¥^^Sa)SS5SIfi^lzfel^^S^ 

mm, i2.'5 (b) tti2 5,(e) fl)X2-X2tt(DW 
BaD€^bTl*S. tfc. Il2 6~l!3 0li % P25IZ 
l?K5S£X*SrfcoT, 124 (a) <J)X2-X2lZt§ 

COI 223 H25|Zj^r<fc5lZ. t£©K8c±lZtt. 
{g*3!R (5510>tft«BO 8h~8 I 65T®6^)BlZ*fiE« 
£:hrU** 56&BB8H, 8ktt, ffilEJg»&8e fcl^ 

TP3«iz^ . 8 i, e i \t. Mie$g 

^r-|S]«lZJKjEES?tlTL^- Jg«K8 i li; ffiiEteSfc 

p«lzB2rf£ftri>** 
CO 1 2 33 Cfl)Jg«K8e~8 i izii. .^ffiRfl^q) 

joi-*"-fc (emischp) 1 7tf»Ly*xU4« * 

Jl/-fc- Jl/ 1 7 OJOT6>£l*S&*3S 2®iE» U2 (0i 

-eiizli, -^E^^iettjS (eiMBpME) 18*5^ 
wfl)HZtt»i 8<Dteffi&>fcl*. testes 

EMM1 e-M)t-*-ltr7.fctt--IW»l=« 



CQ1 243 C0)<t5^feiZi3L>T, 3fc.3V ®26|Z 

snriiiz. twseti^«b)is4ii/vy>iRi si «ge 

rp 1 253 «u*t. WE«©»ffii-;fcH«'!=* 
y-- jwaiijzd:^U7 njUill'M 

BB 16 J: »M.ft >^ U 1 "» «. @ 2 7 Izi^r <t 5 

izy :«r'lbs»o)^sB 1 <D g m.p a«iz ct.^ TWje 
(em-)* L3^jg^r4. a^frS63®gettiL3tt. ^ 

iW-ft-Jlr 1-7 ^51UXSiA^S6 2JiiEISlL2fc^tt 
lZJ8«$^TL^ t 

Cp1 2 63 *JlE^J*tD^iiS4:I=lSIZ, ^14® 

Jlfcct^^JbftU^toll^JglZflBtfc^ JS«K8 I 
fcc£tfS&*SS3@iettl L3(I)±tB (CMPlI |Z».L 

^MS%M--bfefiL W1ESI»^S 1 kl^«IZXy?> 

toll S»rzi:7, §28^^129 izifvTJt d 
iz, ^is^K 1 e<0JtS2P«SIRttjzxyf 

m5i*5S3lgBettL.30)±ffiS«IES^<0^ 1 fc 
Pl«|Ztg«K8 I <D±ffictyfcSE|t.-G4. ^fe. E2 9 
li. il2 8Wi2*»3W£ttLQa)±^(D^^ 

C0 1 2 7-3^Wik-ttiSm^SE 1 tiPl^lZ;- teS 
K8i J3J:^Sji*.SS3JgfiEttL3<D±EBlz«Ur. « 

Coi 283 ^<D?ib> ©3 bfc<te/I^3 i izinr J:5 
IZ, MEMffiOttBSh Olg«R8 e fclBl-W-tt^tt^ 
JgSK (SS20««W) ,8ml ^0)$6»K8ekl^« 
lz*i«T^ 

co 1293 zzT-\t. mttm^mmr tmmo^ 

^Be»«5SS«n L >UTL>4*5, ^lE^ffi^lil 2~ 6T 

IESISfc<D^5l. 4©to*EM.^*f a^Jfe^V^a. 
|zifimLfc«a^W^LtL^.W3 3tt, 0329a 
ia*M3 JP62M L :v3.o>±»M fl>SMtt*tlffl6&i&CT LT 
L^4i C(D«.^tt. gxA^3JgBEML3CD±«6K Sg 
«R8 I 0)J:ffiJ:y fc±7J|Z^£ii*nTl\4i: 
C01 3 03 £<»J:5.K*um<$te&Azj:lr\tts ra7 

MMi'«M-i!c: t ft^es i 4. 

C O I 3 1 3 XMMomi'8)- *«M'<SBMI=te"L*r 

(Low- K**y7U^«iS) |Z*5g^^ififflU7z*6 
^|zr>i^rSI£^r^ 
C 0 1 3 23 ia34ttj, Jt<D'-M%inbrtA&» 03 4 
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(a). It, ¥«»SSfiO)'«!iSi:fl4> (HM 6 fc|s]-(D4 

v v7m'(»&&m<»*&xiim pm&wmm,. £134 

Cb) liH3 4 (o) d)S»a:*WfBBliSi-tt , LV<5.. 
C:0 1 333 *iiffi<Mj^l=£l*Tll. <S§S*^Ji«K 

^ e> tt*rs»& e e ±\zm i^iett =t * v 7 jjkdim 

{R8e6>*i«£:hTlv*, ElWfSSi: UT-|* 

* r .jti2frX 2 WBtt L 0)±ffi tfis 8.e <D±B 

'C CM PHI, $£»IR8e, Is etiJWBS; j^JoT*!^ 

C O 1 3 4] CCTtt. tt»«4)MB-l Mi&-Uii8l 

it. Low- y 7 -L^«»iMiE*.tta)JBffi4 o> 

£te«E<BKSSXI§*. CB 1 6 jM-<D*' * v 
8BR<D**ttX*i*Sfe) -CDSaiWfEBlL 13 5 ( b) ltd] 3 
5 <e) O)E»0I*IWBB€fl*l;Tl**«. CC^Il S. 

i&*»eJBEttL2fl)±»&i, ai«ttra?&tt4ifi 

^8e(l)±S CCMPBL «WB'e, 8s« 

CP 1 353 tt±:a>i\d^itt<M^l^l3L«T^ M 
EB1 7TipLfclMWtetlfc» Low- 

& ■ - - 

*l»MfcLLT' *&±* TDD B**«iltt1*3fil=ti:8l 

CO 1 363 XSfljOHBBS) ttHfetMBl=£t*'C 
It. Low- K* r»^«©»*IRt Lr2O0)£Sfe£«i 

co i 373 **e ufeJ:3i=*im*.6.a)iiHi=Jb4i 

It. SBS±»^IKfcT*^*iEttO)iH<Dfi:»tt, 

&m ( cm pbb) tfXtt&>T-&%z t tm%.hAz zti 

C01 383 111 3 6 It, tCD-WfciS LTV*,. 136 
Ce) It, ¥WM£B.q)H9X!l<f> CH 1 6 fc^-0)4 
Vv7fflWfilWRfl>*iKXfS»)- : a»3WBB* Bao 

Cp 1 3 93 *'*ft'd>»lfil=teL>Ttt v Low- K*.* 
i H (OCH3) 3) .tfXfcN2 0*f;*fca>S6tf;*«ffi 



l* fc7 7 2? cv DatJKji i tifcBft^ U □ VK, < s 

I Ok (SSS i 02) , tt§ft*2*=4 0) , HJ** 
Jl/^7^ffX (ft^= S i H (CH3) 3) £fflU>*:7 

7 27 C V D£ T» Jtf * *> fc&ft ^ 0 3 V» ( S i 
Gx. itS*«&^ 4. 3*^5. O) ftfetthUjC^Hr*' 

JB-rtdft^BfcVU.gift'-CS I CxNy, ttl**i2S= 

L, tttiti0.fctJ.fc, U--9ta«tBMT.».-Xb«Wi 
MttEMift-C &fc* C<D«t .3 IZ; it* W tf*4»T 

fcirj:y,.tt.»R8 t 1, '8i kdihe («e»8 1 1 

Jiffi) TO) IJ - 9 AX C)m& fc ItKjt t 

C O 1 4 03 3i fc. K«l*;-p v7ffiO)$g«R8 e 1 Ott" 
i^lt, WI2J6«K8 e kKtW»t LT'fckiwfc- ttE 

low- i» y ym org® k s fit ^«n±ie >i u 
Ttt^^r^tw^iiwr^ckii^y, *6iqg«R 

8 f 1, 8f 1 MT^J-^^IMtl^ftfelit. 
B&itt S^^t 1 , ..*6l:TDiB*i>"«fi±*.t!*t(: 
ft^tefci^ C(D«6, »«Ke:f i f 8e 1 1t. 5 
t * IZPI- UW k J; d fe*T 2> C 6»? *.L I*. C 
J;U, .««R 8 i 1 , 8 e 1 O&^tSfcfe.tS-e* tt 
ftiT^ Jg«K 8 f-1 r-8 c-1 ^ffiT<DU — d 

Coi 413 Stfc, . 03 6^14. ffija*»2©E»Le 
fl)±Hfc, IfteiRS f 1 <DJ:ffi (CMPffi, tfi«K8 t 
i, 8e 1 <D^iffi) kO)rtl3^.<DSL*a^jS€WS- 

&m&&m LThaiK ctiiz<t>j.. ?^i:t ddb 

COI 423 H36Tlt; 565 

r«^*. «ffl"*Ett«SB^6tti^*Ka)*T 

C O 1 4 33 (X»03»ffi;i-O) *9gttO)JBSg|=tet>T 
CO 1 4 43 137 tt., ?4>-'M'%q«.l?X*%. S3 7 

Ce) It, Ba-oM-Xm v7fflfl)|g« 
R-%««tfft> 0)¥iS^3SiS<D^2PWa511s S3 7 Cb) 
ltS3 7 (a) 0)£i5Ji±Wffil]^L-CLV^ 
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C0 145] *m&<r>l&&v\i, &&*KUM>fi%£i0- 
r ztmm (»to«*K) e P ~e > <ptm t ltv 

M*Kh h4^>7V Cft*^= S i H (o C 

HS) 3) to*^fcN20tf^fcOS^ibV^«Sl»fc77^ 

?cv D&?teti2t\tzmbyi)3ym <s i ox; 

(lSliS i02) % ttBkW-4-. 0) r HJjC^JlrV 
XftWC- S i H • (CHS) - 3) ^ffllVfc77^ 

?cvb&rari»tvfymvUQviK (S i Ck, tt 
R«$P4, 3~5, oj tfcliMJ**Jl^7>fcN 
h 3 1 fi a* Jfli). tzV=? 7, v c v ds? ratf £ ft 

fcJKSft^U^VK (S i CxNy. tti*SS=.4. 3~ 

[01 4 6] ffitt**v7JHCjra*K (552 OJB 

SBO 8c, 8h, 8m(D»te «5ie|g»<D^5MTltt 

fclrrg&Kep, 8 c<0^fiBfc^LFtg»K8 r, 8 mfl) 

# s r <o y - 9 /1 ^ <o J^jdi £ 'j a i* b*il ? s * 

Z>. ZO>m& te«K8 P, Be, IS£K8q, 8 h 
fcJ:Lttg*3«i8 r> 8m$, MtlfilMZH-ttf? 
t^Zfcll^hK 8 p, 8 g , $g$SR*8 

q, 8h fc«ttf$£«RB r , 8 m<J)^ t)£;h Ojffi£t$£ 
GLfcS-e*Cfctf:C&'*flXTv JS»fR8p, 8e.d3»I 
fe*-CRfiMrt8.r, 8m.fl)^ffiT0)U-^M^(DJKJ5Ji^ 

[0 1 473 S3 7Ttt^aii^»2SieSSiL2 

(DJlffit, ««K8 p<D±ffi (CMP®, $g»B|8p, 

8e<^£) fc<DSfc«£tfS&*£3Jgg2fc.L3<DJ:ffi 
JSB&8 rOXtffi (CM PHI $g&B*8r, 8m0> 

LttHU CtllZ^y, SfcirTDDB^tfr^tfaJi* 
[0 1 4 83 2 fc, -Si**S&2Jgi2ttU2 

^J5fi<j>^^3, 5 riK^ Lfcw'JT uxaa^iett«jis 

bTfcfilS, C<J>«^fc, SfttEM 
CO 1 4 93 (XhriBffi-l 1 ) MlS^B6fl)JKiffii Pfc 

urtt* aiA^KU^^jdir^fc^o)CMPtoJiizpgL 



tors 1 3 Jt.rv WiEHs|=gsLfc<t5l=i»*Ri 
e ££*J5 1 QSflUSBlzttfS L fcflfc eft wire* 
t U-««JP Lfcfc¥«ttP'JB («I47 U-f» 

(»i '^5r.v79-cMpi : airi : y»«T 

S*96JUT©feO)tf»t L<; o. 05it96WT<65 
t*tt"d; p 1 MS%lUT6fc <J)tt * ^ I^T.i L 

1 oi 5.33 a>=, wmR t Lr it* m<Dsz±*\zs&T 
^<tdizt^pHft5^»^ftfcfe(j)65«ffl*ft. 

£*t£ >s U 7lR i s'lZMT &»*Ki 6 fl)5f jfeSiRit 
fts^a< fc t 5 JU± k tt**J: 3 li cttfl idi IPI3S ^ "ftfe 

y*±*>L. *&it? "J*-*? Lil t tttt* % Z. k ttX' 

^, mmm t ^xvk, vpvk, 7^«, 

•73$» TfAtt L«&«. W JSjS (rfflL^ TfiT iSttSKEM 

WI40)*W*O. O im£%Sfc53l=L/=WjB5ft£ffiJH 
[0 1 5 43 ±IEWM-T^«WWMffd t; 

*tttri= jt*B*»BW9 - 2 S 9 9 3 7^fecttF«fWS 

¥ 1 b:- 3 17 2 3 3§|ZS¥ L< Em* Wv$. 
[pi 553 9A(M#'HL -WfcL7iarS= zsob 

2 5rpm ; ^UjSJfi- 1 5 Occ/mi n U WJ6 ^ V K 
tt, *®P^-JKRodel) liOaH/^vF (I C140 

o) ^«jn-r^ a wwwt.^m B««s 
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7 0>mi h J b 0 ft *!33Ug £ t* a r Z> C k I - cfc -d Tf 7 5 ♦ 

y.LTfcku* 

[0 156] ±ieO)fiSli7U--fb*ttl«WJfi 

tfi3Cki:J:y, Ett»i 4<b#^<D££ttKi 6 it 
& kms * * tts o»*tt^ jj 7.K 1 s 65«ai r $ 

[0 1 37] tc7 v §e»;»1 4 0j#2&<Di3^«^U7 7 

K 1 e k ^<0±mtmr/ito\z%ir> tz3imi*-m i e k £R£ 
iTfcfcfclZ, StiM IZfctLX, 'Vtttt.tlJlK 

CCT^B5ttft¥««Wjekl2; 7Jlr**\ V 
U *J k* * fi> 6 a*B^ O SM: 0 . 5 MS % <fc 

2fcSI^ <J>H2£ 7tt.- ' WJB* k .UTtt*l= 5 *tt%<Djflifc 

fb**; o. o 3SS%0pxv»fc J;^Q. .skis*. 
<j)««^s^tfctp<j)*«fflr^63. c*iizras:*.ti* 

— u-«i L U'TSS'SSa8 a-i c 2 0)Wjfi7V:*-F:3-l -pi-ftts - - 

Coi 58]. ^fc, cc>^Bmfb¥«fcW]8lzfcur 

Ki e<D^H5i^l?l^r, fi'mi i 4<D#2P<J>8»t* 
rtU7K is tC^"»W^J7Ki 5 

izWTi^K^K r 6d)gffi5SWht65WsE«lit7 U- fb 

<J>£#TWJS£f7l^ 6e»>Si 4(Drt29(D^^Kl 6 

[oi 593 Ii^ftli, -«k LT»i-i20e 
/cnfi. £XJS**U'7lBfcBt- 3 0rFn.,'XttlBKBC- 
25rpm % *7 U36fi= 1 5 dcc/mlnk U BUSES' K 
v 0 5 1 - Jlt±<D 1 .0.1 1*4 □ 0.**J8T*. ^££1**5 

101 so] ±iEQ>mmmt¥mttw&&i*>.zk\z£ 

[01613^1- 1 4 <D!*)2*0>£*£*I« 16 0) 

WJBCTBS<tPJiy»ML^ fi£»5* 1 4 0>*35<D$SS 



& 8. 1 ±\zf§>?m izs -d fc*s*B>i u pr i s pit 

T^$fe«R8 f 9tffMfi<DJtAM J;yt,*9<tt*« 
[ p i 6 2] Ji^;jRttfW««Wj6Sf75l=l^ -8 
96*yfe.il^ 

Rt At! 0) iastw £J£ c k i z Jt ^ r w £ <e> itn ^ fifl 

TA), B T A to Jl/ m #4: 0)BT A^«^ K5=^ 
[6-1 63] te&flj k UBT A^^fflr^^ t0> 

5fiJStt^Uo)Si«lzfcct^d5 % iistiio. 001-1 
S£96\ j;.y»au<wto. o 1-111%, *6iz*? 
t L< tto.. 1 - ritM;(3'jM) A o)^dt s +*^ 

«lilfb^««WfirffiJS UfcWJ65ftlzfe^»!ik LTP. 

TMS960)BTA^si^.Lfct,<J)^«fflr^6S. CtllZ 

T^vBftift (edta) ttir^sizflsur^iiDLr 

^ 1 0 - 2 OS 8 5 .7 .9.- 2 9 9 9 37ffc 

iC/^B^i 0- 3.1 7 2 3;3^|Z».L<S5«iar*lTL^ 

[01 6.4] Z0)S^fb*««WJE8li. «aij)Wtt- 

-ft tUTSS- V2bg/cm2, 9X/l**lf 
7flKik---J3. drpa , SlfilsllE^^ 2 5rpm Tl^.UiS 
S= 1 9.0co/»intT*« 
[ O 16 5] ±§E(DS}R6tjfb^««Wfi^f7 d Ck IZ <t 
y, tt|2@i 0|z5?UfeJ:d lz* B2»3« 1 4 

[O 166 ] a&ftjS 2 Jgiett U,2fl)JBdA»^7 Lfc± 
fb^tt^C)^Jglii?^A^^7USa6iM*LTl> 

iJlJ-V^r-ya VIZ ftDTBTA t>$^J< "C© 

ts 1 ssit^r ■ co> t ?ffc^5« iz 8 o o k h z m± 
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TO. 1tf960)NH4 OH^tSUf jft^fflUfc:* 
C0 1 6 7J ±-E^9. ; 57»3».Xfefc») ^7lfci 

ffi 1 tt. * ev ftfcffcv &x*i 'vfc 

CO 1 6 83 *SIB6a>?K5Mii«J:titt; ffilESISSOpag 1 
a)*gt§r<J: y ^6 Jit d d BmG ^fcU St!* C fc'tfr& 

» S r * C 4: ejm £ HOT L fc, C 0) 

fcft S> U □ VRi:4^ 5f X - S> T^fc&i: 5 ? 

CP i 6 93 CS52*o>^s£ i 2) ^Jtt/QgWwJSitT 
I*, tf le^fcQJBsE i <DCM Pf*&»&3lll:ji«3fc» 

MmuT* m6tki,Tffizmmm*mi'>z>fc ztz 

C p 1 7 03 CQ£31^W»t«JBl<* Cfc.ll«fc 

y, cwip^ri u fc£ ffi o 3 x - y s *3r * t 

*yo>fr&m&Z-$%tomb&Z>. Tt£p*s Fe, 

c o 1 7 1 3 ju±, -d ^ma ^ 

» d)^ag|ZS -3 B&frto \ZVtW littfi. tt^ie§g 
COi 7 23 TttieSSfttDJBSiTht **.*7K£f*»S 



L/C, * * v 7R.*«Jdi'Utfc.ftLv * 

t &v2$t>K jitoiiii=«i«>v%-T7^ 

C O i 7 3 3 JU±QlttW7l«t LT*^*HctoT 

* ; *vfc»?«« *©ir«"k >ip fcwte»;r;6 5 cm i 

R AM (Dynamic Random flcoess Memory) i SRAM 
(Stat i c Random Acoess htemor f , 77";M X ^£ U 
(EEP R OM ; Electr lo Erasable Programmab le Rea 
d On ly Memory) 3i tz tt F R AM (Ferr o e lectr i c Rand 
om Access Memory) 4f 0> rJt3«t^%U * 
^^S. V-TC7P7P *-*"*rtf 3 ^S»JIll»^^r 

CO i 7 43 

£^ti0)(z <t "d T^^> *i ?>$»jm IzittWTtitt.. 

JU^<J)^>JT3&^ - 

C o i 7 53 Tftbti. s\*±m&mk 

im 1 3 *8P..O TDDB **»JSI=«fll.U«m ^jn 
L, (a) l^fSE (b) 33J:^ (e) hfc.(a) l-*> 

[■'23 m&vmnttLtzimmT-&%. 

c©33 ^.serBTJSJsm^^uv^^^cDSHieiSimjS 

II fcl^-ST DDB#« <Dj3J;EISIICD!BH£H 
CU43 ie&raliDteSBIfc UTS i Lksjbl»thki= 

Hf : x£ t.^lKft«Jfi OUfflB T E M^gsttDm^u r 
[fe!53 ■ 4CE>'UB'T E M^?5^8SljlJjifi : S5 : >V-< 

£ a L- 5 IZA^I LT^e> *ifc«»*ff ©SWOT *C« 

*♦ 

CU63 Hsoffi^^iEW^Il^^^Y 1 - Y i «tft- 
CU73 fH«±WNK-fc UfcS^^SE»«^li*5UT* 

» Wfiic m p'ni^i^r 9 c k j£«5K«ii=* L-femn 

■T»*f. 

CH83 ■('•) li* ^ 0) - Sl» o)fe 
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X 1 - X 1 a<DWBBTS$» 
[193 I5J8|Zi5<¥^KSOSf^Xfi*ll*3^^1l 

[Mil O] l9|ZiK^tt£Ea)^£X*i4>IZfcl:t5 
18 (a) <0X 1 — X-ittl=tBST*»da)WfflSIT« 

CH 1]H oirHK^fMStS^sr^Xfi^lzfci* 
*bs: (e > (dxi-x ittfc*B"ar*»a<DtOTBr 

CP 1 23 (a ) lil 1 1 IZHK ¥£*«E <D55&SX?i 

CHI 33 11 2|ZI5<¥^«iSCD^^X*i4»IZfct^ 
*18 (a) <DX 1 - X 1 ttl^BttT-iVdQMIBBT 1 
35 

CB 1 43 ill 3|ZJS<^iS^KS^iSX^lZ3o^ 
Z>m8. (e) CDX 1 - X 1 .Ul=tB^r%«d0ltfEESI? 

CH 53 ii 4|z?5<¥^iliS<J)£!>SXII4 a IZ33l^ 
^18 (©) ox i — x i ttilztBSf £3P£<D*lfiEBr 

[H1 1 63 Ce ).;tt@ 1 5 a* ( to I* 

CH ?] Co) tt^^Sk U-^«kfl)IMi** 
«JSi:$JW«l5Si:r-itKLfc^7^11. C b) ii*iJS3Sfi 

CH 83 *pg^O>fifc(DSgJ5fi<D^aMr3&^«?^©0) 
fcSaftt^WBBt 1 *** 

C1 193 (a) l»5gWO)ft!!0)^)»a)^.r^^¥^ 
*3SE<D&&SXII4> (^^^7ffi<J)««K0)*i«X^ 

tt) iz&b&g&wmm* (b) ii <e) ossm*** 

CHJ2 03 Co) Ii* *5gM<DfftO>Sltt<DJeSIT»*¥ 
^*«SCD&!iSX*I4» v7ffla)»»K0)ti«XfI 
fft) 0«2flUrflBl, (b) li (a) 0g9*£*IUrffiB'C 
35:5>* 

[12 13 IS O ( b) 0^i9j^T¥y?ft;a$S<DS2 

jsx*!* c=t w 7fficorg«K<D*i«x^) <j>ssm 

[12 23 (••) fcifctf (b) lil2 0Q¥S#3!S@<J) 

x * v f BBBt* 

[12 33 (a.) -tt. *»M©#ft<6*M'S*ffifc^l?*' 
^iStt^S^SKSX*!* (** -y7fflo>tg»IKo>*ll«X 
fifft) OSSHJfEH. (b) Ii (a) Og30ft:A:!Ur[El 

[12 43 *#£^0)fttO)llffi<D^alT3&^¥^^Sfl) 



ffi*!Ur0ol.rfcS, 

[12 53 (a). t£ afe52Mfl)$<=)l^ti!<J>^»o>^aSr 

(b) li (a) <DX2-X2ttiO)W®IElrfe^ 

[12 63 a2-5|z«<.¥»*hfiO)»!5SXIS4»i:iSW 

ti2 7 3 B2-0I3M < ¥^^«E0)SI5SXfl^^ fcl? 

£12 4 ( e) fl)X 2 - X : 2tt!ZtB^r*?^©!UrffiB 

[®2 83 127 i=w<¥B*BBa)'nBxm>i=ii3i^ 

*12 4 (a) 0)X2- ! X 2»|ZtB£T*iS*£<J>IUTffil 
[12 93 12 8 0^^M7£^ 

EBs.o] - Be-a$ JitfB 2 9 Izhk ¥S*asgo>5r>s 
X^Ufcl^Bfi 4 ( a) d)X 2 -x 2IStlzta^sT^ 

ci 3- 1 3 B 3. o <j)m&n±sfiffim r6 

C13 23 *?&w<o2%\zi&<j)mi&<»i&mT'd>z>z¥-mi* 

=RS(D55!52Xli4» «y7fflC)$6«K0>*i«XfIfSp 

CI 3.33 13 2 (DSSPSI^: ftrffil £>♦ 
[■3.4] (a ) tt % ¥S^S0)5?jSX*I4> (%> w. 
7ffl<D»»KC)*iliXIS^) QS3IJBS5L (b) Ii 
(a) OSSfffi^lJfEBlr'R^ 
CI 3 53 (a) |£ **W0)flbfl»m^SS7 , 35*¥ 

?30 OSSflWffil* ( b) (i < a) 0«3PI£*WfBBBT 
$& 

113,63 (a) tt; *Pewa)fl!jd)SlBS(D^.sira^ 

m oS2?wfffii. ( b> ii <e) o)9mid:*ttfnB? 
ci3 73 (a) ii, *&w<T>£t>\ziti<r>mm<i>Mn£T' 

«Xlif^ <0S2P^ffil, (b) Ii (a) (DSSPffi^cW 

c^^^iHra 

2 ^a82? 

3 <f->Jft«K 

4 >f-h^e 

6, 7 

8e-8in;, 8p-8 r 
10 

1 2 *jl/-*-Jb 
13 

1 4 iStft^ CBE^PiflD^) 
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1 6 ifeSS^K (»2©5*IR) 

1 8 iEttiB CiE»53aS5) 
5 0-54 te&H* 
55 smm 

p 1, P2 K 

-ba.t] 



s mz:z9-y 

H fc-S. 

Qp P?>*JbSS0)M.I 8? FET 

Qn n#/fc*il£Sd)M I S ■ FET 

PWL p&^XJl 

NWL nfi^XJb 

L1 SlSEfift' 

L2 I^S2@SS»l (6£l&)- 

L 3 aa*SSQ«Ett. Ci2«D 
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